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(57) ABSTRACT

A MEMS microphone, includes a substrate with a back
cavity, and a capacitive system located on the substrate,
including a back plate and a diaphragm opposite to the back
plate, wherein the back plate includes a body portion, a
fixing portion connected with the body portion and the
substrate, and a plurality of strip reinforcing ribs, the rein-
forcing ribs are protruded from the body portion. Compared
with the related art, the MEMS microphone disclosed by the
present disclosure could improve the strength of the back
plate.

9 Claims, 3 Drawing Sheets
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MEMS MICROPHONE

TECHNICAL FIELD

The present disclosure relates to a field of sound-electric
conversion technology, in particular to a micro-electro-
mechanical system (MEMS) microphone.

BACKGROUND

With rapid development of the mobile communication
technology in recent years, mobile communication devices
such as portable phones, portable phones capable of access-
ing Internet, personal digital assistants and other devices that
perform communication specially utilizing communication
networks are used more and more. A microphone, especially
a MEMS microphone, is one of the most important units
used in the above-described devices.

A micro-electro-mechanical system (MEMS) microphone
is an electroacoustic transducer produced by micro-me-
chanical technology, with small volume, excellent frequency
response characteristic, low noise and the like. As electronic
devices are getting miniaturized, lightened and thinned,
MEMS microphones are increasingly widely used in those
devices.

The MEMS microphone in the related art includes a
substrate with a back cavity and a capacitor system arranged
on the substrate, the capacitor system includes a back plate
and a diaphragm arranged opposite to the back plate. The
strength of the back plate is important to the reliability of the
MEMS microphone. In addition, the back plate is provided
with several through-holes, which will further reduce the
strength of the back plate and thus affect the reliability of the
product.

Thus, it is necessary to provide a MEMS microphone to
solve the problem.

SUMMARY

In view of the above, an objective of the present disclo-
sure is to provide a MEMS microphone with high strength
of the back plate.

In order to achieve the objective mentioned above, the
present disclosure discloses a MEMS microphone, includ-
ing: a substrate with a back cavity, and a capacitive system
located on the substrate, including a back plate and a
diaphragm opposite to the back plate, wherein the back plate
includes a body portion, a fixing portion connected with the
body portion and the substrate, and a plurality of strip
reinforcing ribs, the reinforcing ribs are protruded from the
body portion.

As an improvement, each of the reinforcing ribs is con-
nected with two edges of the body portion, the two edges are
opposite to each other.

As an improvement, at least one of the reinforcing ribs
passes through a center of the back plate.

As an improvement, the reinforcing ribs are provided in
a centrally symmetrical manner along the center of the back
plate.

As an improvement, the reinforcing ribs extend along a
radial direction of the body portion.

As an improvement, the reinforcing ribs include a plural-
ity of parallel spaced horizontal reinforcing ribs and a
plurality of parallel spaced vertical reinforcing ribs perpen-
dicular to the horizontal reinforcing ribs.

As an improvement, the back plate further includes a
connecting block located at a connection of the fixing
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portion and the body portion, the connecting block is con-
nected with the fixing portion and the body portion respec-
tively.

As an improvement, the fixing portion and the body
portion are perpendicular, and the connecting block is
wedge-shaped.

As an improvement, the reinforcing ribs are located at a
side of the body portion close to the substrate.

As an improvement, the back plate includes a plurality of
through holes through the body portion.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1is a cross-sectional view of the MEMS microphone
in accordance with the first embodiment;

FIG. 2 is a back plate of the MEMS microphone in
accordance with the first embodiment;

FIG. 3 is a back plate of the MEMS microphone in
accordance with a second embodiment.

DESCRIPTION OF EMBODIMENTS

The technical solutions in embodiments of the present
disclosure will be described clearly and completely below
with reference to the accompanying drawings in the embodi-
ments of the present disclosure.

First Embodiment

As shown in FIGS. 1-2, the present disclosure discloses a
MEMS microphone 100 including a substrate 10 with a back
cavity 11 and a capacitive system 302 arranged on the
substrate 10. The capacitive system 302 includes a back
plate 20 and a diaphragm 30 opposite to the back plate 20,
the diaphragm 30 is located on a side of the back plate 20
close to the substrate 10. When the sound pressure acts on
the diaphragm 30, there is a pressure difference between the
two sides of the diaphragm 30 facing the back plate 20 and
the diaphragm 30 away from the back plate 20, so that the
diaphragm 30 moves closer to the back plate 20 or away
from the back plate 20, thereby causing the diaphragm 30 to
move, the change of the capacitance with the back plate 20
realizes the conversion of the sound signal to the electrical
signal.

The back plate 20 includes a body portion 21 and a fixing
portion 22 connected with the body portion 21 and the
substrate 10. In the present disclosure, the back plate 20
further includes a plurality of strip reinforcing ribs 23, the
reinforcing ribs 23 are protruded from the body portion 21,
the reinforcing ribs 23 could enhance a strength of the back
plate 20 and improve the reliability of the MEMS micro-
phone 100. Each of the reinforcing ribs 23 is connected with
two edges of the body portion 21, the two edges are opposite
to each other, that is, the reinforcing ribs 23 run through the
entire back plate 20, and ends of the reinforcing ribs 23 are
extended to two opposite edges of the body portion 21
respectively. In addition, at least one reinforcing rib 23
passes through the center of the back plate 20, thereby
enhancing the strength of the center of the back plate 20.

The reinforcing ribs 23 are extended along a radial
direction of the back plate 20, that is, all of the reinforcing
ribs 23 pass through the center of the back plate 20, and the
reinforcing ribs are centrally symmetrical along the center of
the back plate 20.

The back plate 20 further includes a connecting block 24
located at a connection of the fixing portion 22 and the body
portion 21, the connecting block 24 is located at a side of the
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back plate 20 close to the substrate 10, and the connecting
block 24 is connected with the fixing portion 22 and the
body portion 21. The connecting block 24 is stuck between
the fixing portion 22 and the body portion 21, which can
further strength the back plate 20. The fixing portion 22 and
the body portion 21 are perpendicular, and the connecting
block 24 is wedge-shaped.

Second Embodiment

Referring to FIG. 3, a MEMS microphone 20' is provided
by the second embodiment. The distinction between the
second embodiment and the first embodiment is that, the
reinforcing ribs 23' are arranged in different ways. In the
second embodiment, the reinforcing ribs 23' include a plu-
rality of parallel spaced horizontal reinforcing ribs 231' and
a plurality of parallel spaced vertical reinforcing ribs 232'
perpendicular to the horizontal reinforcing ribs.

Compared with the related art, since the back plate is
provided with several reinforcing ribs, which can strengthen
the back plate and improve the performance of the MEMS
microphone.

The above descriptions are merely some of the embodi-
ments of the present disclosure. It should be pointed out that
for those of ordinary skill in the art, improvements can be
made without departing from the inventive concept of the
present disclosure, shall fall within the scope of the present
disclosure.

What is claimed is:

1. A MEMS microphone, comprising:

a substrate with a back cavity, and

a capacitive system located on the substrate, comprising

aback plate and a diaphragm opposite to the back plate,
wherein

the back plate comprises a body portion, a fixing portion

connected with the body portion and the substrate, and
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a plurality of strip reinforcing ribs, the reinforcing ribs
are protruded from the body portion, each of the
reinforcing ribs is connected with two edges of the
body portion, the two edges are opposite to each other.

2. The MEMS microphone described as claim 1, wherein
at least one of the reinforcing ribs passes through a center of
the back plate.

3. The MEMS microphone described as claim 2, wherein
the reinforcing ribs are provided in a centrally symmetrical
manner along the center of the back plate.

4. The MEMS microphone described as claim 3, wherein
the reinforcing ribs extend along a radial direction of the
body portion.

5. The MEMS microphone described as claim 3, wherein
the reinforcing ribs comprise a plurality of parallel spaced
horizontal reinforcing ribs and a plurality of parallel spaced
vertical reinforcing ribs perpendicular to the horizontal
reinforcing ribs.

6. The MEMS microphone described as claim 1, wherein
the back plate further comprises a connecting block located
at a connection of the fixing portion and the body portion,
the connecting block is connected with the fixing portion
and the body portion respectively.

7. The MEMS microphone described as claim 6, wherein
an extension direction of the fixing portion is perpendicular
to an extension direction of the body portion, and the
connecting block is wedge-shaped.

8. The MEMS microphone described as claim 6, wherein
the reinforcing ribs are located at a side of the body portion
close to the substrate.

9. The MEMS microphone described as claim 6, wherein
the back plate comprises a plurality of through holes through
the body portion.



